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2QH LV PDVV FROODERUDWLRQ +XPDQV DQG RUJDQL]DWLRQV DUH HQFRXUDJHG WR EUHDN WKH ZDOOV DQG VKDUH LQIRUPDWLRQ LQ RUGHU WR
GHYHORSWKHPVHOYHVDQGWKHLUSURGXFWRUVHUYLFHV%\DOORZLQJWKHVXSSOLHUVWREHLQYROYHGLQWKHGHYHORSPHQWRI\RXUSURGXFW
WKHRUJDQL]DWLRQLVWDSSLQJLQWRWKHLUNQRZOHGJHDQGWKXVWKHUHLVQRQHHGWRUHLQYHQWZKDWLVDOUHDG\NQRZQ
$ VHFRQG FRPSRQHQW RI RXU GLVFXVVLRQ UHJDUGV WKH LPSOHPHQWDWLRQ RI EXVLQHVV LQWHOOLJHQFH VRIWZDUH LQVLGH WKH SODQWV
WKHPVHOYHV 7RSOHYHOPDQDJHUVPLJKW QHHG LQIRUPDWLRQ DERXW KRZ WKH IDFWRU\ LV JRLQJ GRZQ WR WKH ELWV DQG EROWV DQG WKH
V\VWHPVKRXOGSURYLGHWKHPZLWKWKDW
+RZHYHULWVKRXOGEHQRWHGIURPWKHVWDUWWKDWWKHDLPRIRXUUHVHDUFKLVWRLGHQWLI\ZHDNVSRWVRUWKUHDWVEDGVLWXDWLRQVWKDW
PLJKW RFFXUZKHQ WKH DIRUHPHQWLRQHGSULQFLSOHV DQG LQVWUXPHQWV DUHXVHG LQ DQRUJDQL]DWLRQ:HGRQRW GHEDWHZKHWKHU WKH






7KH UHVHDUFKPHWKRGRORJ\ XVHG LQ WKLV SDSHU LQYROYHVPDLQO\ GRFXPHQWDWLRQ DQG DQDO\VLV WKH DLP RI WKH ODWWHU EHLQJ WR
LGHQWLI\ WKH UHODWLRQVKLS EHWZHHQ 2QOLQH 6RFLDO 0HGLD 6RFLDO 5HYROXWLRQ DQG %XVLQHVV ,QWHOOLJHQFH SDUWLFXODUO\ RQ
PDQXIDFWXULQJHQYLURQPHQWV5HJDUGLQJOLWHUDWXUHZHGLVFRYHUHGDVPDOOQXPEHURIDUWLFOHVDQGPDWHULDOVUHODWHGWRWKHWKHPH
PDQXIDFWXULQJ GRPDLQ EHLQJ WKLQO\ GLVFXVVHG LQ SDSHUV SURPRWLQJ WKH XVH RI VRFLDOPHGLD WRROV LQ RUJDQL]DWLRQV ,Q IDFWZH
IRXQGPRUHLQIRUPDWLRQLQQHZVRXWOHWVVXFKDVSUHVVDJHQFLHVDQGSDSHUV:KLOHDGPLWWHGO\WKHVHVRXUFHVPLJKWQRWEHSURRIHG
E\DVFLHQWLILFFRPPLWWHHZHKDYHWRWDNHLQWRDFFRXQWWKHIDFWWKDWWKRVHZKRPDQDJHWKHLPSOHPHQWDWLRQVDUHRIWHQERXQGWR
QRQGLVFORVHDJUHHPHQWV WKDW IRUELG WKHPIURPUHOHDVLQJ LQIRUPDWLRQDERXW WKHLUZRUN MRXUQDOLVWVKRZHYHUDUHQRWVXEMHFW WR
WKHVHUHVWULFWLRQV
7KLV VWXG\ LQWHQGV WR SUHVHQW D OLVW RI HOHPHQWV WR EH WDNHQ LQWR FRQVLGHUDWLRQ E\ D IDFWRU\ PDQDJHU EHIRUH FKRRVLQJ WR
LPSOHPHQWDQ\LQVWUXPHQWRUSULQFLSOHWKDWFODLPVWREULQJWKHEHQHILWVRIWKH6RFLDO5HYROXWLRQLQWKH)DFWRU\HQYLURQPHQW,Q




:H FRQVLGHU LW LV EH\RQG WKH VFRSH RI WKLV SDSHU WR WDNH LQWR DFFRXQW WKH UHODWLRQ EHWZHHQ WKH LQVWUXPHQWV RI WKH 6RFLDO
5HYROXWLRQDQGWKHRWKHUDVSHFWVRIDQRUJDQL]DWLRQDSDUWIURPWKHDFWXDOSURFHVVRISURGXFLQJJRRGV)RUWKHVDNHRINHHSLQJWKH
SDSHUIRFXVHGRQWKHSODQWIORRUZHZLOOQRWLQYHVWLJDWHLVVXHVFRQFHUQLQJWKHVXSSO\DQGLQYHQWRU\PDQDJHPHQW
:KLOH WKHUH LV D QLFKH OLWHUDWXUH GHGLFDWHG WR SURPRWLQJ XVH RI 6RFLDO 0HGLD WRROV DQG LQVWUXPHQWV LQ D PDQXIDFWXULQJ
HQYLURQPHQWSDUWLFXODUO\%XVLQHVV,QWHOOLJHQFHVROXWLRQVZHIHHOWKDWDWOHDVWVRPHRIWKDWOLWHUDWXUHLVXVHGDVLQVWUXPHQWIRU
VRPHDXWKRUVWRSURPRWHWKHLURZQH[SHUWLVHDVFRQVXOWDQWV7KLVLVQRWWRVD\WKDW6RFLDO0HGLDWRROVDQGSULQFLSOHVVKRXOGQRW






























SKRWRVKDULQJ<RX7XEH  IRUSRVWLQJDQGSURPRWLRQRIYLGHRFRQWHQWRU7ZLWWHU DPLFUREORJJLQJSODWIRUP WKDW
DOORZWKHXVHUWRVHQGVKRUWPHVVDJHVPD[LPXPFKDUDFWHUVWRLWVDXGLHQFHQDPHG³IROORZHUV´>@
2UJDQL]DWLRQVPDGHXVHRI WKHVHQHZLQVWUXPHQWV IRUSURPRWLQJ WKHLUPHVVDJHRUJHWWLQJ LQ WRXFKZLWKFOLHQWV6RPH WRROV
WDUJHWHGWKHPVSHFLILFDOO\/LQNHG,QLVDVLWHEDVHGRQLQWHUDFWLRQLQDSURIHVVLRQDOHQYLURQPHQWDOORZLQJXVHUVWRFUHDWHD
UHVXPHRQOLQHDQGFRQQHFWZLWKYDULRXVFRPSDQLHVDQGSHRSOHZLWK VLPLODU LQWHUHVWV<DPPHU ODXQFKHG LQDOORZHG IRU
SULYDWHFRPPXQLFDWLRQLQRUJDQL]DWLRQV>@2WKHUFRPSDQLHVXVHRWKHUDSSURDFKHVWRRUJDQL]DWLRQDOVRFLDOQHWZRUNLQJ%ULWLVK
7HOHFRP IRU H[DPSOH LV XVLQJ VHYHUDO VRFLDO PHGLD WRROV IRU LQWHUQDO FRPPXQLFDWLRQ DPRQJ ZKLFK DUH %73HGLD D KXJH
GDWDEDVH LQ WKH VW\OH RI :LNLSHGLD SODWIRUP D VSHFLDOL]HG WRRO IRU SRGFDVWLQJ DQG D VRIWZDUH DSSOLFDWLRQ IRU SURMHFWV
FROODERUDWLRQDQGHQWHUSULVHVRFLDOQHWZRUNLQJ>@
$OO RI WKHVH LQVWUXPHQWV SURYLGHG GDWD DERXW FOLHQWV SDUWQHUV DQG RUJDQL]DWLRQ LWVHOI GDWD WKDW QHHGHG WR EH DQDO\]HG






ERRN WKDWPDGHKHDY\XVH RI H[DPSOHV IURPZLWKLQ RUJDQL]DWLRQV WR SURPRWH WKH LGHD WKDW FRPSDQLHVPXVW HPEUDFH WKH QHZ
SDUDGLJPRIPDVV FROODERUDWLRQ RU SUHSDUH WR EH WDNHQ RYHU E\ WKRVHZKR GLG2QH RI WKH H[DPSOHVZDV SODQHPDQXIDFWXUHU
%RHLQJ ZKLFK FKRVH WR LQYROYH PDQ\ VPDOO SDUWQHUV LQ WKH GHVLJQ DQG WKH GHYHORSPHQW RI WKHLU QHZ PRGHO DQG PRVW
LPSRUWDQW LWV LQWHUQDO FRPSRQHQWV %RHLQJ ZDV JRLQJ WR DVVHPEOH WKH SODQH ³OLNH D /HJR´ GR VRPH TXDOLW\ FRQWURO DQG RI
FRXUVH VHOO LW 7KLV ZD\ RI FUHDWLQJ DQG FRQFHLYLQJ D SURGXFW GLIIHUV IURP WKHPHUH H[WHUQDOL]DWLRQ GXH WR WKH IDFW WKDW WKH
VXSSOLHUV GRDOO WKH VWDJHVRI GHYHORSLQJ WKHLU SDUW RI WKHSURGXFW IURPDQDO\]LQJ WKH IHZ OLQHVJDYHE\%RHLQJ WRGHVLJQLQJ
VRPHWKLQJWKDWZRXOGIXOILOOWKHUHTXLUHPHQWVWRGHYHORSLQJDQGWHVWLQJDSURWRW\SHDQGWRSURGXFLQJDQGGHOLYHU\RIWKHSURGXFW
%RHLQJ H[DPSOH DORQJVLGHRWKHUVZHUHXVHG WRSURPRWH WKH LGHD WKDW RUJDQL]DWLRQV FDQQRW DQG VKRXOGQRW UHVHDUFK HYHU\









WKHSURGXFWV LPSOLHGDFHUWDLQ LQYROYHPHQW LQ WKHZHOIDUHRI WKHFRPPXQLWLHVDQGSRVVLEOHHQWLWOHG WKHRUJDQL]DWLRQ WRVRPH
LQFHQWLYHV IURP WKH ORFDO DXWKRULWLHV DW D PLQLPXP WKH SURGXFWLRQ ZDV QRW VXEMHFW WR WUDGH EDUULHUV DQG RWKHU IRUP RI
SURWHFWLRQLVP0RVWRIWKHVHDGYDQWDJHVZLOOEHORVWZKHQXVLQJPDVVFROODERUDWLRQSULQFLSOHV2QWKHRWKHUKDQGRQHFDQDUJXH
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WKDW WKHVHDUHURXJKO\ WKHVDPHWUDGHRIIVDQRUJDQL]DWLRQ WDNHV LQWRDFFRXQWZKHQFKRRVLQJWRH[WHUQDOL]H WKHSURGXFWLRQRID
VSHFLILFVXEHQVHPEOH,QRXUYLHZWKRXJKWKHGLIIHUHQFHEHWZHHQH[WHUQDOL]DWLRQDQGPDVVFROODERUDWLRQLVPRUHSHUPDQHQWRQ
WKHPHGLXPWRORQJ WXUQDVPDVVFROODERUDWLRQLPSOLHVQRWRQO\ WKHPDQXIDFWXULQJSURFHVVEXWDOVRWKHGHYHORSPHQWSURFHVV
ZKLFK XVXDOO\ HPSOR\V D KLJKHUHGXFDWHG ZRUN IRUFH LI DQ\ HGXFDWLRQDO LQVWLWXWLRQ OLNH D XQLYHUVLW\ GHSHQGHG RQ WKH
RUJDQL]DWLRQWRDVVLPLODWHLWVVWXGHQWVLWZLOOKDYHWRDGDSWRUFKDQJHLWVOLQHRIHGXFDWLRQDOWRJHWKHU
,Q RXU YLHZ RQH RI WKH PRVW LPSRUWDQW LVVXHV LV WKH TXDOLW\ FRQWURO LQFOXGLQJ WKH FRPSDWLELOLW\ WHVWLQJ RI GLIIHUHQW
FRPSRQHQWV,I WKHSURGXFWLRQRIDVXEHQVHPEOHLVH[WHUQDOL]HGWKDWKDSSHQHGGXHWRWKHIDFWWKDWWKHVXSSOLHUFDQSURGXFHLW
IDVWHUDQGFKHDSHUWKDQLQKRXVH%XWVLQFHWKHFRPSRQHQWKDVWRILWLQWKHILQDOSURGXFWDQGEHVROGDVDFRPSRQHQWRIDEUDQG





WKH XVXDOO\ SUHVV UHOHDVHV FODLPLQJ WRS DWWHQWLRQ+RZHYHU VRPH RUJDQL]DWLRQV UHFHLYHG SOHQW\ RI SUHVV FRYHUDJHZKHQ WKHLU
SURGXFWV IDLOHG WR GHOLYHUHG7KH DIRUHPHQWLRQHG%RHLQJ VDZ DOO RI WKH DIRUHPHQWLRQHG SODQHV JURXQGHG DOO DURXQG WKH
ZRUOGHDUO\LQDIWHU WZRLQFLGHQWV LQZKLFKRQERDUGEDWWHULHVIRUD WUDQVPLWWHUFDXJKWILUH7KHXQLWVZHUHEXLOWE\ZRUOG
OHDGHU*6<XDVDDQGWHVWHGE\ERWK%RHLQJDQGWKH)UHQFKILUPZKRGHVLJQHGWKHHOHFWULFV\VWHP>@&DUPDNHUVDOVRUHFHLYHG




)RUGUHFRPPHQGHGDPD[LPXPSVL >@7KH WLUHVPRXQWHGRQ WKH)RUG([SORUHUVKUHG WRSLHFHVFDXVLQJFUDVKHVEXW WKH










WUDLQ WKHPDV IDVWDV WKH\³GHSOR\´ WKHP WKLV LQ WXUQ OHDG WRD ORVVRITXDOLW\ LQ WKH WHVWLQJGHSDUWPHQWDVZHOORID ORVVRI
H[SHUWLVH LQ HPSOR\HHV IURPDOO OHYHOV RIPDQXIDFWXULQJ GRZQ WR WKH RQHV RSHUDWLQJ WKH FRQYH\RU EHOWV WKH ODWWHU KDYH EHHQ
LQVWUXPHQWDOLQWKHSDVWLQLGHQWLI\LQJIDXOW\SDUWVEHIRUHWKH\PDGHLWWRWKHILQLVKHGSURGXFW:HFRQVLGHU7R\RWD¶VOHVVRQYHU\
LPSRUWDQWVLQFHLWFDQDSSO\WRVPDOOHURUJDQL]DWLRQVHVSHFLDOO\LQPDQXIDFWXUHRUSURGXFWRULHQWHGFRPSDQLHVZKHUHWKHWUDGH
RII EHWZHHQ DGGLQJ PRUH RI D FHUWDLQ LQJUHGLHQW RU D FHUWDLQ ILQHWXQLQJ LV QRW GRQH DXWRPDWLFDOO\ EXW EDVHG RQ D FHUWDLQ
SHUVRQ¶V³IHHO´DERXWWKHPDWWHUDQDOLPHQWDWLRQSURGXFW³QRWVPHOOLQJULJKW´DPRWRU³QRWVRXQGLQJDVLWVKRXOG´2IFRXUVH
FKDQJLQJ WKH SURGXFW OLQH WR HQFRPSDVV D FRPSRQHQW WKDW LW LV QRZ GHVLJQHG DQG SURYLGHG E\ D SDUWQHU VKRXOG FRPHZLWK D
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UHOHYDQW ³,QWHOOLJHQFH´0DQXIDFWXULQJ ,QWHOOLJHQFH 0, DQG %XVLQHVV ,QWHOOLJHQFH IRU0DQXIDFWXULQJ %,0 >@ 7KH PDLQ
GLIIHUHQFHEHWZHHQWKHWZRWHUPVUHIHUVWRWKHIDFWWKDWZKLOH%XVLQHVV,QWHOOLJHQFHDGGUHVVHVWKHZKROHQHHGVRIFRPSDQ\LQD
JHQHUDOPDQQHU0DQXIDFWXULQJ ,QWHOOLJHQFH LV GHGLFDWHG RQO\ WR WKHPDQXIDFWXULQJ VHFWRU IROORZLQJ WKHPDQXIDFWXULQJ YDOXH
FKDLQ IURP WKH VWDJH RI LGHD WR WKH FRQVXPHU >@ $V VWDWHG ZH FRQVLGHU LVVXHV FRQFHUQLQJ WKH VXSSO\ DQG LQYHQWRU\
PDQDJHPHQWRXWVLGHWKHVFRSHRIWKLVSDSHUEXWZHKDYHWRPHQWLRQWKHULVNWKDWWKHLPSOHPHQWDWLRQGRHVQRWSDVVWKH5$&7WHVW







DOO WKH SODQW KDV D FRPSXWHU V\VWHP WKDWPRQLWRU VRPH VHQVRUV DQG WKDW GDWD FRXOG EH IHG DQ DQDO\]HG E\ WKH%,+RZHYHU
H[FHSWIRUDOHUWVWKDWVRPHWKLQJLVJRLQJZURQJIRULQVWDQFHDQDOHUWUHJDUGLQJDFULWLFDOFRPSRQHQWRIWKHFRQYH\HUEHOWKDVQRW
EHHQDGGUHVVHGIRUVRPH WLPHE\ WKH WLPH WKH LQIRUPDWLRQ UHDFKHV WKH7RSPDQDJHPHQW WKHSURGXFWLRQ OLQHGPRYHGDQG WKH
LQIRUPDWLRQLVROG7KLVLVHVSHFLDOO\YDOLGLIWKHSODQWDQGWKHKHDGTXDUWHUVDUHQRWDGMDFHQW)XUWKHUPRUHZKLOHWKHIDFWRU\,7
V\VWHPLVXVXDOO\GHVLJQHGWRSURFHVVGDWDIURPDOOVRUWRIVHQVRUVRQWKHFRQYH\RUEHOWVSHHGDQJOHVWHPSHUDWXUHSUHVVXUHWKH

















,Q WKLV SDSHU ZH VWDUWHG IURP UHDOOLIH VLWXDWLRQV ZHUH SULQFLSOHV RI 6RFLDO 5HYROXWLRQV ZHUH DSSOLHG LQ D PDQXIDFWXULQJ




















































,QRXUYLHZ WKH UHDO WUDS LVQRW WKHH[WHQVLYH WHVWLQJRI WKHLQGLYLGXDOSDUWVEXW WKH WHVWLQJRI WKHZKROHV\VWHPDQGHYHQ
EHWWHUWKHWHVWLQJRIHDFKHOHPHQWE\RWKHUSDUWLHVWKDQWKHSURGXFHU:KLOHWKHHIILFLHQF\RIWKHWHVWVFDQEHLQFUHDVHGE\XVLQJ
FRPSXWHUV RQH VKRXOG QRW IRUJHW WKH IDFW WKDW FRPSXWHUV DUH MXVW VLPXODWLQJ SUHSURJUDPPHG FRQGLWLRQV ,I QRW DOO RI WKH
VLWXDWLRQV KDYH EHHQ SURJUDPPHG WKH GHYLFH FRXOG SHUIRUP HUUDWLFDOO\ LI XVHG IRU LQVWDQFH LQ WKH RWKHU SDUWV RI WKHZRUOG
)XUWKHUPRUH LQ VRPH FDVHV WKH SDVV RU IDLO RI D WHVW LV D VWDWLVWLFDO SUREDELOLW\ RIWHQ EDVHG RQ LQIRUPDWLRQ IURP D SUHYLRXV
YHUVLRQRI WKHHQGSURGXFW*UHDWFDUHKDV WREHSXW LQWRGHYHORSLQJ WKHVWDWLVWLFDOPRGHOIRUDFFXUDWHUHVXOWVDQG LQFRQWLQXDO
GHYHORSPHQW RI WHVWVPRGHOV DQG VSHFLDOLVWV WKLV VWULIH IRU H[FHOOHQFH VKRXOG FRPH IURP WKH WRSPDQDJHPHQWZKR KDYH WR
DFNQRZOHGJHWKDWVLPSO\DSSO\LQJPHWKRGVDQGSURFHGXUHVWKDWZRUNHGEHIRUHLVQRWHQRXJK
$VSUHVHQWHG LQ7DEOH D IDLO LQ WHVWLQJSURFHGXUHV LVQRW WKHRQO\FDWHJRU\RI ULVNV WKDWZHKDYH LGHQWLILHG1RWRI OHDVW
LPSRUWDQFHPDQDJHUVKDYHWRSD\DWWHQWLRQZKRPWKH\DUHVKDULQJVFKHPDWLFVLGHDVDQGSURGXFWLRQGDWDZLWKDQGWKH\KDYHWR



























>@  %%& 1HZV )LQGXV EHHI ODVDJQH FRQWDLQHG XS WR  KRUVHPHDW )6$ VD\V  $YDLODEOH DW KWWSZZZEEFFRXNQHZVXN
DFFHVVHGRQ
>@$OHFFLD -%ODFN OLFRULFH UHFDOO JURZV KLJK OHDG OHYHOV EODPHG $YDLODEOH DW KWWSZZZQEFQHZVFRPKHDOWKEODFNOLFRULFHUHFDOO
JURZVKLJKOHDGOHYHOVEODPHG"IUDQFKLVH6OXJ KHDOWKPDLQDFFHVVHGRQ
>@:DOG 0 0RXDZDG - %RHLQJ $FNQRZOHGJHV 7HVWV 8QGHUHVWLPDWHG  %DWWHU\ 5LVNV  $YDLODEOH DW
KWWSZZZQ\WLPHVFRPEXVLQHVVVDIHW\ERDUGH[DPLQHVEDWWHU\DSSURYDOKWPODFFHVVHGRQ
>@*UHHQZDOG - ,QVLGH WKH )RUG)LUHVWRQH )LJKW  $YDLODEOH DW KWWSZZZWLPHFRPWLPHEXVLQHVVDUWLFOHKWPO
DFFHVVHGRQ








 ZDV ORVW RQ URDG WR SKHQRPHQDO ZRUOGZLGH JURZWK  $YDLODEOH DW KWWSZZZZDVKLQJWRQSRVWFRPZS
G\QFRQWHQWDUWLFOH$5BKWPODFFHVVHGRQ
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